SUMMARY The displacement cardiograph (DCG) is a noninvasive device employing an electromagnetic field to record tissue motion within the body. The sensing coil need not be in contact with the patient since the field penetrates air and stationary tissue without significant distortion. Disturbances in the field which result from ventricular wall motion are electronically converted to an analog output and a pattern inscribed on the paper of a physiological recorder.
In an attempt to determine the reliability of the DCG in detecting regional areas of abnormal left ventricular wall OLEFT VENTRICULOGRAPHY has become firmly established as the most accurate technique for the detection of segmental myocardial dysfunction.1 2 However, cardiac catheterization and left ventriculography entail risks inherent in any invasive diagnostic procedure.
As early as 1875, Marey described a method to record chest wall movement which he believed was a reflection of cardiac motion.3 His technique and subsequently more sophisticated instruments such as the apexcardiograph and the kinetocardiograph are restricted to recording only those vibrations which are transmitted to the precordium.
In an attempt to overcome the limits imposed by these techniques, other studies utilized electrical fields to detect myocardial signals4 (Geselowitz, D., personal communication). However, these methods were not extensively adopted because of lack of other reliable techniques for evaluation and interpretation of the results. For example, these techniques were not compared with hemodynamic catheterization or angiocardiography.
The displacement cardiograph (DCG), which was introduced in 1967, - final diagnoses are shown in figure 2 . The six normal subjects were patients who were referred for cardiac catheterization and angiocardiography because of clinical suspicion of cardiac disease. All 70 patients had DCG recordings from areas corresponding to electrocardiographic positions V4 and Vfi. These positions were chosen to use the electrocardiogram as evidence that the probe was placed over the left ventricle. The possibility of recording posterior left ventricular wall motion was not appreciated early in the study. Later it became apparent that satisfactory recordings could be obtained from the posterior left thorax. Therefore, the last 21 patients in this series had displacement cardiograms taken with the sensor placed 2 inches below the tip of the left scapula. The DCG, ECG and phonocardiogram were recorded on photographic paper of an Electronics for Medicine DR-8 multichannel physiological recorder at a paper speed of 100 mm/sec with 0.02 second time lines. All In early systole there is movement toward the sensor, which is recorded as an upward deflection on the graph. The amplitude of this wave is most pronounced near the cardiac apex ( fig. 3A) and is less apparent in other areas ( fig. 3C ). This brief outward motion is followed by movement away from the sensor and chest wall during the ejection phase of left ventricular systole. Figure 4 shows the DCG and tracing of the left ventriculogram of a patient with an akinetic area of the posterior left ventricle. The DCG shows essentially no movement during ventricular ejection. Figure 5 illustrates the DCG and left ventriculogram from two patients with segmental dyskinesis or paradoxical systolic expansion of a portion of the ventricular wall." 2 The DCG reflection of this type of asynergy is a mid or late systolic ( fig. 5A) or pansystolic (fig. 5B) The DCG is an extremely focal instrument which responds to movement directly beneath the coil. All of our records were obtained with a 100 mm diameter coil, and asynergy anywhere within this area should be depicted on the recording. Theoretically, it should be possible to gain quantitative information by using a small diameter coil to outline the boundaries of an abnormally contracting segment that is detected with the 100 mm coil. Although quantitation was not attempted in this group of patients, the results of the study indicate that the displacement cardiogram is reliable as a noninvasive method to describe segmental myocardial wall motion.
